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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a printed wiring board constituting electronic 
devices and having improved reliability in electrical connection and a manufacturing method. 
SOLUTION: When a via through hole 10 is made in a printed wiring board, a resin layer is 
made on the inner wall of the through hole and conductive paste is surely charged into the 
via hole. This can produce an extremely reliable via hole to prevent a disconnect in the via 
hole, an electrical breakdown caused by migration or the like even if a porous board is used. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CUMMS 

[Claim(s)] 

[Claim 1]A printed wired board comprising provided with a beer hall for electrode connection: 

A breakthrough for beer halls which the above-mentioned beer hall formed in a substrate for an insulation which consists of a resin impregnation 
fibrous sheet. 

this hole — passing a resin layer which carried out covering formation, and this resin layer at an inner surface — this hole — a conductor by 
which restoration hardening was carried out inside. 

[Claim 2]A printed wired board of claim 1 which is a heating and dissolving ingredient of resin of content in a resin impregnation fibrous sheet 
[ in / in the above-mentioned resin layer / breakthrough morphosis ]. 

[Claim 3]A printed wired board of claim 1 which the above-mentioned resin layer embeds resin liquid at a breakthrough of a resin impregnation 
fibrous sheet in breakthrough morphosis, and carries out that it is the remainder which punches a breakthrough to the resin curing object with the 
feature. 

[Claim 4]A printed wired board, wherein the above-mentioned resin layer is a dry hardening layer of resin liquid adhering to a breakthrough for 
beer halls of a printed wired board in breakthrough morphosis. 

[Claim 5]The printed wired board according to claim 1, 3, or 4 characterized by a filler of electric insulation containing at the above-mentioned 
resin layer. 

[Claim 6]In a manufacturing method of a printed wired board which equipped with a beer hall for electrode connection a substrate for an insulation 
which consists of a resin impregnation fibrous sheet, A manufacturing method of a printed wired board forming the above-mentioned beer hall by 
forming a breakthrough for beer halls in this substrate for an insulation, and forming connected conductors in the breakthrough inside while 
covering formation of the resin layer was carried out and this resin layer had been placed between this breakthrough inner surface after that. 
[Claim 7]A manufacturing method of the printed wired board according to claim 6 the above-mentioned breakthrough's carrying out laser radiation 
heating, forming in this substrate for an insulation, and forming the above-mentioned resin layer in a breakthrough inner surface by a heating and 
dissolving ingredient of a substrate for an insulation in the case of this breakthrough formation. 

[Claim 8]The above-mentioned resin layer, nothing, a manufacturing method of the printed wired board according to claim 6 which fills up this 
breakthrough with resin, punches a breakthrough of a byway anew at the resin curing object, and is characterized by forming connected 
conductors in the resin layer inside after that after formation of the above-mentioned breakthrough. 

[Claim 9]A manufacturing method of a printed wired board making resin liquid adhere to this breakthrough inner surface, carrying out post-dry 
hardening, forming a resin layer, and carrying out restoration formation of the connected conductors after that after formation of the above- 
mentioned breakthrough at a breakthrough. 

[Claim 10]A manufacturing method of the printed wired board according to claim 6 with which a process in which the above-mentioned 
breakthrough is formed in a substrate for an insulation is characterized by using the CO2 laser-heating processing method. 

[Claim 11]The printed wired board according to any one of claims 1 to 8, wherein the above-mentioned resin impregnation fibrous sheet is a 
composite of a glass fibre or an aram/cf fiber, an epoxy resin or bisma/eimide triazine resin, and **. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a printed wired board which has an inner beer hall used since electronic parts, such as 
semiconductor devices, such as CPU and a memory, other resistors, and a capacitor, a chip, etc. are carried, and a manufacturing method for the 
same. 
[0002] 

[Description of the Prior Art]Recently, as for the printed-circuit board, the degree of location of chips, such as a semiconductor device, a 
resistor, and a capacitor, etc. has become very high for much more miniaturization of a portable electronic device, and slimming down. 
Therefore, densification also of the printed wired board for mounting this must be carried out. 

The multilayer printed wiring board was invented in order to cope with such the actual condition. The multilayer printed wiring board forms the 
conductor circuit in two or more substrates (inner layer circuit board) which constitute this beforehand, and enables mounting of high integration 
electronic parts by joining these substrates of each other. 

[0003]In such a multilayer printed wiring board, it is necessary for the conductor circuit between each class to perform electrical continuity. 
Usually, in order to make it flow electrically [ inter-electrode / of each class ], the through hole is provided, current flows through this hole, and 
electric connection is made. 

[0004]As how to provide this through hole, various methods, such as a method by plating and a method by conductive paste, are proposed and 
enforced. As a general manufacturing method about an all directions method, NC drill machine, a laser breakthrough processing machine, etc. 
perform breakthrough processing first, and the flow between layers is aimed at by plating in a breakthrough after that or putting in conductive 
paste etc. 

[0005]For example, in the multilayer substrate shown in JP.7-1 15279.A, and its manufacturing method, the manufacturing method of this kind of 
printed wired board is indicated concretely. This method to the process of processing the breakthrough for beer halls into an insulation material 
layer, and this breakthrough A conductive particle, The process of being filled up with the conductive paste which consists of liquefied resin and a 
granular material hardening agent. It faces across both sides of the insulation material layer which has the beer in which it filled up with 
conductive paste by copper foil, Process the process bonded by thermo-compression and said copper foil, and the circuit pattern for inner layers 
is formed, A multilayer printed wired board is formed by a series of processes of the process considered as double-sided board composition, and 
the process which bond further the insulation material layer which has said beer hall, and said copper foil by thermo-compression by turns to the 
both sides or one side of this double-sided board, and processes said copper foil, forms a circuit pattern, and is made into multilayered 
constitution. 

[0006] To a printed wired board, with electric nature these days A mechanical strength, The composite with which the synthetic resin resin board, 
and the textile fabrics and the nonwoven fabric of especially tough textiles, such as an aramid fiber, which carried out fiber reinforcement were 
impregnated in the epoxy resin etc. and which was especially made into the sheet shaped from the demand of the intensity in an elevated 
temperature was used, and it has contributed to the heat-resistant improvement in a wiring board, as such a multilayer wiring board — drawing 2 
— two or more substrates (inner layer circuit board) 2 — the example of the multilayer printed wiring board which established the beer hall 10 
in ... by the conductor 10 by conductive paste, and connected between the electrodes 4 and 4 to it is shown. 
[0007] 

[Problem(s) to be Solved by the Invention]However, in relation to that an insulating substrate is a sheet of the composite of the textile fabrics 
and the nonwoven fabric of textiles, and impregnating resin, and being the porosity in which a composite sheet contains a remains stoma in front 
of heat pressing further, when forming a breakthrough in an insulating substrate, it was easy to produce a defect in the wall. When processing a 
breakthrough into the insulating base material which comprises the above-mentioned composite, the wall of the breakthrough of the beer hall of a 
printed wired board became it coarse that a processing method was unsuitable, it plucked and there was a problem that galling etc. occurred. 
After the defect of these breakthroughs fills up a breakthrough with conductive paste, when heat pressing is performed, occasionally, The 
conductive paste which became fluid flows into a coarse inner wall of through hole, Carried out the contact short circuit to the conductor of the 
adjoining beer hall, or it became a cause of migration, or the conductive paste which should be embedded flowed out of the breakthrough, and 
decreased, and the technical problem that electrical link with a as sufficient beerhole conductor as the electrode between layers could not be 
taken was left behind after hardening. 

[0008]For example, after forming the breakthrough 3 in the insulating substrate 2 by excimer laser, fill up the hole 3 with the conductive paste 1, 
subsequently put between drawing 3 by the copper foil 4, and the state at the time of carrying out heat pressing is notionally shown in it, but. In a 
processing method of high energy like excimer laser, the wall of a breakthrough processed in order for there to be nothing and to carry out 
decomposition evaporation in an instant also while the impregnating resin which constitutes the insulating substrate 2 of a composite fuses — 
skin — since it is rude, it can pluck, galling etc, occur in a wall part and a conductive paste flows into the portion, conductive paste will permeate 
and the lump part 16 will occur. Therefore, the technical problem that the loose connection part 17 is not onfy formed, but sufficiency of the 
conductive paste with which it filled up in the breakthrough was insufficient, and the migration resistance nature between beer halls got worse 
remarkably occurred. 

[0009]Since the insulating base material was porosity as prepreg, since fine pores became unreserved as an opening at the wall of a breakthrough, 
conductive paste flowed in there, conductive paste sank in and the technical problem that the part 16 occurred occurred. And although what 
impregnated nonwoven fabrics, such as an aramid fiber and glass fiber, with the epoxy resin is put in practical use as mentioned above as a 
porous insulation base. Since that kind of insulating base material was porosity, this conductive paste sank in and generating of the part had 
become a big solution technical problem which is very hard to avoid. 

[0010]Since a coefficient of thermal expansion had a difference, the conductors 1 and the insulating base materials 2 of conductive paste of a 
beer hall are heating processes, such as reflow soldering, and had the technical problem that electric connection fell and the reliability as the 
circuit board deteriorated by repetition of elasticity by heating cooling. 

[0011]This invention is a sheet in which such an insulating substrate consists of a resin impregnation fibrous sheet, The conventional technical 
problem relevant to being the porosity in which a composite sheet contains a remains stoma in front of heat pressing is solved, The connection 
reliability according the state of the inner wall of through hole for the beer halls after shaping to a good fake bundle and a beer hall is improved, 
and a printed wired board which does not cause the dielectric breakdown by a beer hall faulty connection and migration, etc., and a manufacturing 
method for the same are provided. 



[0012] 

[Means for Solving the Problem]This invention about a printed wired board provided with a beer hall for electrode connection the above- 
mentioned beer hall, It is characterized by breakthrough for beer halls formed in a substrate for an insulation which consists of a resin 
impregnation fibrous sheet, a resin layer formed in an internal surface of this breakthrough, connected conductors with which it was filled up 
inside this breakthrough via this resin layer, and 

[00l3]Such printed wired board **** a beerhole conductor, a smooth hole which blocks these beforehand by a resin layer even if a wall of a 
breakthrough has a coarse dent and fine pores, and a resin layer forms since a resin layer is infixed in a breakthrough and restoration formation is 
carried out — since an inner surface is filled up with a conductor, a dielectric breakdown by a beer hall faulty connection and migration, etc. are 
prevented effectively. 

[00 14] Although a manufacturing method of a printed wired board of this invention is a method of manufacturing a printed wired board which 
equipped with a beer hall for electrode connection a substrate for an insulation which consists of a resin impregnation fibrous sheet. The above- 
mentioned beer hall is formed by forming a breakthrough for beer halls in this substrate for an insulation, and forming connected conductors in the 
breakthrough inside, while covering formation of the resin layer was carried out and this resin layer had been placed between this breakthrough 
inner surface after that. 

[0015]Even if a method of this invention forms a breakthrough for beer halls in a substrate for an insulation and there are a dent and fine pores of 
a breakthrough coarse to a wall in that case, next — precise, if restoration formation of the connected conductors is carried out, since a resin 
layer to form can block these beforehand and it can form in smooth inner skin of a resin layer — connection — a positive beer hall can be 
formed. 
[0016] 

[Embodiment of the Invention]lt comes to infix the resin layer 30 at one between the breakthrough 3 and the connected conductors 1 which were 
formed in the substrate 2 for an insulation, and the beer hall 10 provided in the printed wired board of this invention is **, as shown in drawing 1 . 
The 1st gestalt of this invention is a process in which the breakthrough 3 is formed in the substrate for an insulation, and uses the heating and 
dissolving ingredient of resin of content for a resin impregnation fibrous sheet at the resin layer 30. That is, after the resinous principle contained 
in a resin impregnation fibrous sheet carries out heating and dissolving, let the cured body of the resin membrane which remains in the 
breakthrough inside be a resin layer. 

[0017]The 2nd gestalt embeds resin liquid at the breakthrough 3 of a resin impregnation fibrous sheet [ in / for the above-mentioned resin layer / 
the breakthrough morphosis ], and forms it in the resin curing object as the remainder which punches a breakthrough. 

[00l8]Let the 3rd gestalt be a dry hardening layer of the resin liquid which applied the above-mentioned resin layer 30 to the breakthrough for the 
beer halls of the printed wired board in the breakthrough morphosis. 

[00l9]lt is made by a beer hall's heating and forming a breakthrough in this substrate for an insulation in the manufacturing method of the printed 
wired board of this invention, and the 4th gestalt's forming the above-mentioned resin layer in a breakthrough inner surface by the heating and 
dissolving ingredient of the substrate for an insulation in the case of this breakthrough formation, and forming connected conductors in the resin 
layer inside after that. Since a laser beam exposure can punch a byway, it is used for heating formation of the resin layer of a breakthrough and 
after that. Especially laser radiation has preferred CO2 gas laser exposure. 

[0020]After forming a breakthrough in the substrate for an insulation, the 5th gestalt fills up this breakthrough with thermosetting resin separately, 
it punches the breakthrough of a byway anew and the manufacturing method of the printed wired board of this invention uses it as the resin 
curing object with the above-mentioned resin layer. It is the same as the above to form connected conductors in the resin layer inside after that. 
[0021] After formation of the above-mentioned breakthrough, resin liquid is made to adhere to this breakthrough inner surface, post-dry hardening 
is carried out, and the 6th gestalt forms a resin layer in breakthrough inner skin, and carries out restoration formation of the connected 
conductors after that at a breakthrough. In this method, the thin resin liquid which thinned resin liquid with the volatilization solvent is used in 
more detail, thin resin liquid is applied to the substrate for an insulation after breakthrough formation, subsequently dry hardening is carried out, 
resin membrane is formed in breakthrough inner skin, and this is used for a resin layer. 

[0022]Although a resin impregnation fibrous sheet is used for the insulating substrate 2 used for this invention, it is suitably chosen as the textiles 
of a fibrous sheet out of a material excellent in the electrical property and the mechanical strength, and the thermoplastics which excelled 
[ impregnating resin ] in the electrical property and the mechanical strength. Preferably, the textile fabrics and the nonwoven fabric of glass fiber 
or an aramid fiber are used, an epoxy resin or bismaleimide triazine resin is used as impregnating resin as textiles, and the composite materia) with 
which textile fabrics and a nonwoven fabric were impregnated in resin liquid and which was fabricated to the sheet shaped is used. In this, a glass 
fiber epoxy resin composite, a glass fiber bismaleimide triazine resin composite, an aramid fiber epoxy resin composite, and an aramid fiber 
bismaleimide triazine resin composite can be illustrated. 

[0023]The resin layer 30 can use the same epoxy resin as a substrate material, and bismaleimide triazine resin, although thermosetting resin 
excellent in an electrical property and mechanical properties is used preferably. To the above-mentioned resin layer, it is preferred that the filler 
of electric insulation contains. As such a filler, oxidation aluminum (aluminurr^C^). Inorganic materials, such as magnesium oxide (MgO) and Si0 2 , 

are used preferably, and since a filler is excellent in the mechanical strength at the same time it works to prevention of migration etc. as an 
electric insulator, it works also as a reinforcing member of a paste part. Since thermal conductivity is also high, especially the above-mentioned 
filler works also as thermal beer which misses promptly the quantity of heat generated with a semiconductor etc. 

[0024]The connected conductors 1 are filled up with a paste by the usual method in the breakthrough which the cured body of the mixed paste of 
heat-hardened type resin liquid and the powder for conductors (for example, metal powder, such as copper and silver) was used, for this reason 
formed the resin layer in inner skin, are made to harden it by heating, and let them be conductive connected conductors. 

[0025]The preparation method of the printed wired board frustrated be/ow first is explained. The hole which carried out exposure heating of the 
laser beam in the corresponding part of the beer hall 10 of an insulating base material, using CO2 gas laser irradiation equipment as one example 

of the processing method of the breakthrough 3 to the insulation base 2, and was penetrated to the thickness direction about a 4th embodiment 
is formed. In this case, it is controlled so that the resin layer 30 is formed in the inner circumference of the breakthrough 3. Impregnating resin of 
a corresponding part once fuses the resin layer 30 of this inner-wall-of-through-hole part with the heat generated in the insulation base by laser 
radiation, it adheres to the wall part after processing, and is formed as it is after coagulation. 

[0026]ln order to provide this melting resin layer, the processing method with moderate suitable heat to generate and processing-conditions 
setting out suitable again are needed for melting of resin at the time of a heating process, replacing with CO2 laser radiation processing machine, 

and setting up number of rotations, a feed rate, etc. appropriately in NC drill machine — a hole — melting resin liquid is formed with penetration - 
- and a hole — it is controlled to remain to inner circumference. 

[0027] However, CO2 gas laser processing method with which the processing methods or the suitable conditioning by high energy laser, such as 

excimer laser, are not made. In a drilling method, resin does not fuse, particle evapotranspiration cannot be carried out and a desired resin layer 
cannot sometimes be formed [ sublimation, a pyrolysis or] in an inner-wall-of-through-hole part. As for especially an impregnating resin fiber 
sheet, it is common that are porosity or, as for textiles and resin, thermal mechanical properties are different, and, also thermally and 
mechanically, not by homogeneous material but by cutting and laser heating in the case of breakthrough processing, that the portion of 
impregnating resin of the impregnating resin fiber sheet of breakthrough inner circumference and the portion of textiles become unreserved at an 
inner-wall-of-through-hole part **** — unevenness — it will pluck and galling etc. will occur. 

[0028]So, when formation of the resin layer by such melting resin liquid is based on the difficult processing method like the 5th gestalt. Even if the 
breakthrough of an oversized diameter is once formed from a desired diameter by this processing method, it plucks to breakthrough inner skin 



temporarily and galling etc. occur, A resin layer can be formed in an inner wall of through hole by being filled up with a thermosetting resin 
solution, embedding in a wall separately, and opening the breakthrough of a desired diameter in a breakthrough again after the hardening. Thus, the 
resin which carried out restoration hardening is comparatively homogeneous, and can form an internal surface smoothly. For this reason, resin 
with a sufficient hole moldability is used for resin for these resin layers by processing and drilling by laser. 

[0029]In addition to this, processing methods other than a laser beam machining method can be applied similarly, and such a method of carrying 
out breakthrough processing twice becomes more possible [ a drilling method or forming reliable beer ] than providing a resin layer in a wall at 
once if it is processed on a suitable material and conditions. 

[0030]The method of this invention can also provide a resin layer like the 6th gestalt by applying resin to an inner wall of through hole after 
shaping of a breakthrough. In this case, although the method of applying resin has various methods, For example, a resin solution can be sprayed 
and applied with the method of dissolving with a solvent etc. the insulating base material which fabricated the breakthrough, and immersing into 
resin liquid, a spray coater, etc.. dry hardening can be carried out after that, and a resin layer can be formed in an inner wall of through hole by 
the method of coat-izing, etc. 

[003l]It is good for concentration [ **** ] thru/or low viscosity to control a resin solution so that an inner wall of through hole may not be got 
blocked in the case of this spreading, and blowing away the resin got blocked with compressed air etc. in the breakthrough between uncured 
states to some extent also has an effective resin solution immediately after spreading. 

[0032](Example 1) The insulation base of the composite sheet which the aramid nonwoven fabric was impregnated with the epoxy resin as an 
insulating base material, and was made (100 micrometers in thickness.) Using 500x600 mm, relevant conditions were able to be set up so that a 
resin layer could be formed in it at an inner—wall-of-through-hole part (perforation condition;100 - 300 hole / sec), a breakthrough 150 
micrometers in diameter was able to be fabricated with CO2 laser beam machine, and the resin layer was able to be formed simultaneously. 

Subsequently, the electrical conducting material was filled up with the conductive paste which kneaded copper impalpable powder and a resin 
main component epoxy resin, heat pressure molding was carried out with vacuum heat pressing on both sides of both sides after forming a beer 
hall by copper foil, the pattern for inner layers was formed in copper foil by etching, and the printed wired board for inner layers was obtained. 
[0033]The insulating base material which opened a breakthrough 150 micrometers in diameter and was filled up with the paste with conductivity 
like the above-mentioned printed wired board for inner layers as a patchboard for outer layers is formed, Interview lamination of the printed wired 
board for these outer layers was carried out at the both sides of the above-mentioned substrate for inner layers, it faced across the outside 
surface by copper foil, vacuum heat pressing performed heat pressure molding, the pattern for outer layers was formed by etching, and the 
multilayer printed circuit board for an examination of three layers was obtained. 

[0034](Example 2) The aramid epoxy composite which is the porous base material which the aramid nonwoven fabric was impregnated with the 
epoxy resin, and was made is used as an insulating base material, A breakthrough 150 micrometers in diameter is opened in it with NC drill 
breakthrough processing machine, it is filled up with conductive paste, heat pressure molding is carried out with vacuum heat pressing on both 
sides of both sides after forming a beer hall by copper foil, the pattern for inner layers is formed by etching, and the patchboard for inner layers is 
obtained. 

[0035]SimilaHy, open a breakthrough 150 micrometers in diameter, fill up a paste with conductivity with NC drill breakthrough processing machine, 
and two insulating base materials for outer layers are formed, The both sides of the above-mentioned patchboard for inner layers were 
interviewed, the patchboard for these outer layers was laminated, it was crowded with copper foil across the surface, vacuum heat pressing 
performed heat pressure molding, the pattern for outer layers was formed by etching, and the substrate for an examination was obtained. 
[0036](Example 3) The breakthrough was filled up with epoxy resin paste after opening a breakthrough 200 micrometers in diameter in it with an 
excimer-laser—processing machine using the porous base material which the aramid nonwoven fabric was impregnated with the epoxy resin as an 
insulating base material, and was made. Restoration of an epoxy resin is performed by stuffing the epoxy resin paste of the letter of half-kneading 
into a breakthrough by a squeegee etc., and the breakthrough of the diameter of the request with a resin layer is obtained to an inner wall of 
through hole by punching a breakthrough 150 micrometers in diameter by excimer laser after that again at the same position. Next, it is filled up 
with conductive paste, heat pressure molding is carried out with vacuum heat pressing on both sides of both sides after forming a beer hall by 
copper foil, the pattern for inner layers is formed by etching, and the patchboard for inner layers is obtained. 

[0037]A breakthrough is filled up with epoxy resin paste like the above-mentioned patchboard for inner layers as an object for outer layers, After 
providing a breakthrough with a resin layer in a breakthrough wall by punching a breakthrough 150 micrometers in diameter by excimer laser again 
at the same position, the patchboard for outer layers which filled up the breakthrough with conductive paste was formed. Two patchboards for 
outer layers were arranged on the both sides of the patchboard for inner layers, and it inserted, and was crowded with copper foil, vacuum heat 
pressing performed heat pressure molding, the pattern for outer layers was formed by etching, and the substrate for an examination was obtained. 

[0038](Example 4) The aramid epoxy composite which is the porous base material which the aramid nonwoven fabric was impregnated with the 
epoxy resin, and was made is used as an insulating base material, After opening a breakthrough 180 micrometers in diameter in it with an 
excimer-laser-processing machine etc., applying a resin solution to an inner-wall-of-through-hole part, forming a resin layer and making a 
breakthrough into a desired diameter, It is filled up with conductive paste, heat pressure molding is carried out with vacuum heat pressing on both 
sides of both sides after forming beer by copper foil, the pattern for inner layers is formed by etching, and the patchboard for inner layers is 
obtained. 

[0039] Similarly, in order to obtain the patchboard for outer layers, a breakthrough 180 micrometers in diameter is opened with an excimer—laser- 
processing machine etc., After forming a resin layer in an inner-wall-of-through-hole part and making a breakthrough into a desired diameter by 
applying a resin solution, The insulating base material which filled up the breakthrough with conductive paste was formed, it allotted both sides, 
and it inserted, and was crowded with copper foil, vacuum heat pressing performed heat pressure molding, the pattern for outer layers was formed 
by etching, and the multilayer interconnection board for an examination was obtained. 

[0040](Example 5) The thing containing a filler was used as resin embedded in order to form a resin layer in an inner—wall-of-through-hole part, 
and also the substrate for an examination was created completely like Example 3. As a filler material, the insulating material of an inorganic 
substance system was mixed and used for the resin material. The coefficient of thermal expansion is made into the almost same value as 
conductive paste by selecting a filler material appropriately and adjusting content. 

[0041](Example 6) The thing containing a filler was used as resin embedded in order to form a resin layer in an inner-wall-of^through-hole part, 
and also the substrate for evaluation was created completely like Example 4. As a filler materiaJ, the insulating material of an inorganic substance 
system was mixed and used for the resin material. The coefficient of thermal expansion is made into the almost same value as conductive paste 
by selecting a filler material appropriately and adjusting content. 

[0042](Comparative example) Open a breakthrough 150 micrometers in diameter with the porous base material excimer-laser-processing machine 
which the aramid nonwoven fabric was impregnated with the epoxy resin, and was made as an object for comparative examples, and it is filled up 
with conductive paste, and After forming beer, On both sides of both sides, heat pressure molding was carried out with vacuum heat pressing by 
copper foil, the pattern for inner layers was formed by etching, the board for inner layers was obtained, and the board for outer layers was 
obtained still more nearly similarly. 

[0043]Between the board for inner layers, and the board for outer layers, the press performed heat pressure molding, the pattern for outer layers 
was formed by etching, and the testing board of the comparative example was obtained. 

[0044]The reliability of a beer hall and electric connection and the migration resistance nature (insulation) between beer were evaluated using the 
substrate for an examination created in this example and a comparative example. The valuation method of the electric connection reliability of the 
beer created by the printed wired board of this invention is performed as follows. 



[0045](1) Beer connection performs the valuation method of the connection resistance of beer ha(( connection resistance beer by the measure 
resistance which connected 500 chain wiring in series. It asks for a totaled part of the connection resistance and wiring resistance for 500 beer 
by 4 terminal measuring methods, and the variation of the beer resistance before and behind an examination is calculated. The heat cycle test and 
the solder dip (solder immersion) examination, and the oil dip (oil immersion) examination were done as a reliability trial. 

[0046]A heat cycle test is neglected at -55 ** in the gaseous phase for 30 minutes, and when neglect is repeated for 30 minutes and it carries 
out 1000 times at back+125 **, the variation of beer connection resistance compares it. A solder dip examination measures and measures the 
variation of beer connection resistance similarly [ after soaking in the solder tub dissolved in 230 ** for 10 seconds ]. 

[0047]An oil dip examination is a heat cycle test in the liquid phase by oil. It soaks for 10 seconds into the oil which heated the testing board to 
260 ** of elevated temperatures, and it holds for 10 seconds at a room temperature, and soaks for 10 seconds into 20 more ** oil. After 
evaluation repeats this temperature cycle 200 times, it is performed. Then, it checks that an elevated -temperature and low temperature side 
measures resistance when [ each ] having soaked, and 200 times of intermission lines cannot be found, and the amount of changes in resistance 
of 200 times after is measured and measured. 

[0048](2) Provide chain wiring of 500 beer connected to the migration resistance sex-test electrical-and-electric-equipment target, set the 
interval immediately fixed into a next door, and provide chain wiring of 500 beer electrically connected. Each chain wiring is not connected. The 
resistance between each chain wiring after giving the potential difference of +35V to each of these wiring chain and neglecting it in 60 **95% of 
wet heat for 1000 hours was compared. The evaluation result of such electric connection reliability and migration resistance nature is shown in 
Table 1 . 
[0049] 
Table 1] 
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[0050]As shown in Table 1, the printed wired board of this example understands a thing with the small amount of connection resistance value 
changes compared with the printed wired board of a comparative example. It turns out that migration resistance nature is also good. What mixed 
the filler especially to the resin layer of the inner wall of through hole is understood that electric connection reliability improves, an insulation 
resistance value is high and migration resistance nature is improving. The connection reliability according the state of a beer hall inner wall of 
through hole to a fitness smooth fake bundle and a beer hall is improved, and it can avoid causing the dielectric breakdown by a beer hall faulty 
connection and migration, etc. by forming a resin layer in the wall of a breakthrough in the printed wired board of this invention. 
[0051] 

[Effect of the Invention]As mentioned above, even when a porous base material is used by forming a resin layer in the wall of a breakthrough, the 
printed wired board and manufacturing method of this invention, The inside of a breakthrough can be certainly filled up with a good fake bundle 
and conductive paste for the state of a beer hall inner wall of through hole, the connection reliability by a beer hall is improved, it can avoid 
causing the dielectric breakdown by a beer hall faulty connection and migration, etc., and quality can be raised substantially. 
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TECHNICAL FIELD 

[Field of the Invention]This invention relates to a printed wired board which has an inner beer hall used since electronic parts, such as 
semiconductor devices, such as CPU and a memory, other resistors, and a capacitor, a chip. etc. are carried, and a manufacturing method for the 
same. 
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PRIOR ART 

[Description of the Prior Art]Recently, as for the printed-circuit board, the degree of location of chips, such as a semiconductor device, a 
resistor, and a capacitor, etc. has become very high for much more miniaturization of a portable electronic device, and slimming down. 
Therefore, densiflcation also of the printed wired board for mounting this must be carried out. 

The multilayer printed wiring board was invented in order to cope with such the actual condition. The multilayer printed wiring board forms the 
conductor circuit in two or more substrates (inner layer circuit board) which constitute this beforehand, and enables mounting of high integration 
electronic parts by joining these substrates of each other. 

[0003]In such a multilayer printed wiring board, it is necessary for the conductor circuit between each class to perform electrical continuity. 
Usually, in order to make it flow electrically [ inter-electrode / of each class ], the through hole is provided, current flows through this hole, and 
electric connection is made. 

[0004]As how to provide this through hole, various methods, such as a method by plating and a method by conductive paste, are proposed and 
enforced. As a general manufacturing method about an all directions method, NC drill machine, a laser breakthrough processing machine, etc. 
perform breakthrough processing first, and the flow between layers is aimed at by plating in a breakthrough after that or putting in conductive 
paste etc. 

[0005]For example, in the multilayer substrate shown in JP.7-1 15279.A, and its manufacturing method, the manufacturing method of this kind of 
printed wired board is indicated concretely. This method to the process of processing the breakthrough for beer halls into an insulation material 
layer, and this breakthrough A conductive particle, The process of being filled up with the conductive paste which consists of liquefied resin and a 
granular material hardening agent, It faces across both sides of the insulation material layer which has the beer in which it filled up with 
conductive paste by copper foil, Process the process bonded by thermo-compression and said copper foil, and the circuit pattern for inner layers 
is formed, A multilayer printed wired board is formed by a series of processes of the process considered as double-sided board composition, and 
the process which bond further the insulation material layer which has said beer hall, and said copper foil by thermo-compression by turns to the 
both sides or one side of this double-sided board, and processes said copper foil, forms a circuit pattern, and is made into multilayered 
constitution. 

[0006]To a printed wired board, with electric nature these days A mechanical strength, The composite with which the synthetic resin resin board, 
and the textile fabrics and the nonwoven fabric of especially tough textiles, such as an aramid fiber, which carried out fiber reinforcement were 
impregnated in the epoxy resin etc. and which was especially made into the sheet shaped from the demand of the intensity in an elevated 
temperature was used, and it has contributed to the heat-resistant improvement in a wiring board, as such a multilayer wiring board — drawing 2 
— two or more substrates (inner layer circuit board) 2 — the example of the multilayer printed wiring board which established the beer hall 10 
in ... by the conductor 10 by conductive paste, and connected between the electrodes 4 and 4 to it is shown. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As mentioned above, even when a porous base material is used by forming a resin layer in the wall of a breakthrough, the 
printed wired board and manufacturing method of this invention, The inside of a breakthrough can be certainly filled up with a good fake bundle 
and conductive paste for the state of a beer hall inner wall of through hole, the connection reliability by a beer hall is improved, it can avoid 
causing the dielectric breakdown by a beer hall faulty connection and migration, etc., and quality can be raised substantially. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, in relation to that an insulating substrate is a sheet of the composite of the textile fabrics 
and the nonwoven fabric of textiles, and impregnating resin, and being the porosity in which a composite sheet contains a remains stoma in front 
of heat pressing further, when forming a breakthrough in an insulating substrate, it was easy to produce a defect in the wall. When processing a 
breakthrough into the insulating base material which comprises the above-mentioned composite, the wall of the breakthrough of the beer hall of a 
printed wired board became it coarse that a processing method was unsuitable, it plucked and there was a problem that galling etc. occurred. 
After the defect of these breakthroughs fills up a breakthrough with conductive paste, when heat pressing is performed, occasionally. The 
conductive paste which became fluid flows into a coarse inner wall of through hole, Carried out the contact short circuit to the conductor of the 
adjoining beer hall, or it became a cause of migration, or the conductive paste which should be embedded flowed out of the breakthrough, and 
decreased, and the technical problem that electrical link with a as sufficient beerhole conductor as the electrode between layers could not be 
taken was left behind after hardening. 

[0008]For example, after forming the breakthrough 3 in the insulating substrate 2 by excimer laser, fill up the hole 3 with the conductive paste 1 , 
subsequently put between drawi ng 3 by the copper foil 4, and the state at the time of carrying out heat pressing is notionally shown in it. but. In a 
processing method of high energy like excimer laser, the wall of a breakthrough processed in order for there to be nothing and to carry out 
decomposition evaporation in an instant also while the impregnating resin which constitutes the insulating substrate 2 of a composite fuses — 
skin — since it is rude, it can pluck, galling etc. occur in a wall part and a conductive paste flows into the portion, conductive paste will permeate 
and the lump part 16 will occur. Therefore, the technical problem that the loose connection part 17 is not only formed, but sufficiency of the 
conductive paste with which it filled up in the breakthrough was insufficient, and the migration resistance nature between beer halls got worse 
remarkably occurred. 

[0009]Since the insulating base material was porosity as prepreg, since fine pores became unreserved as an opening at the wall of a breakthrough, 
conductive paste flowed in there, conductive paste sank in and the technical problem that the part 16 occurred occurred. And although what 
impregnated nonwoven fabrics, such as an aramid fiber and glass fiber, with the epoxy resin is put in practical use as mentioned above as a 
porous insulation base, Since that kind of insulating base material was porosity, this conductive paste sank in and generating of the part had 
become a big solution technical problem which is very hard to avoid. 

[0010]Since a coefficient of thermal expansion had a difference, the conductors 1 and the insulating base materials 2 of conductive paste of a 
beer hall are heating processes, such as reflow soldering, and had the technical problem that electric connection fell and the reliability as the 
circuit board deteriorated by repetition of elasticity by heating cooling. 

[0011]This invention is a sheet in which such an insulating substrate consists of a resin impregnation fibrous sheet, The conventional technical 
problem relevant to being the porosity in which a composite sheet contains a remains stoma in front of heat pressing is solved, The connection 
reliability according the state of the inner wall of through hole for the beer halls after shaping to a good fake bundle and a beer hall is improved, 
and a printed wired board which does not cause the dielectric breakdown by a beer hall faulty connection and migration, etc., and a manufacturing 
method for the same are provided. 
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MEANS 



[Means for Solving the Problem]This invention about a printed wired board provided with a beer hall for electrode connection the above- 
mentioned beer hall, It is characterized by breakthrough for beer halls formed in a substrate for an insulation which consists of a resin 
impregnation fibrous sheet, a resin layer formed in an internal surface of this breakthrough, connected conductors with which it was filled up 
inside this breakthrough via this resin layer, and 

[0013]Such printed wired board **** a beerhole conductor, a smooth hole which blocks these beforehand by a resin layer even if a wall of a 
breakthrough has a coarse dent and fine pores, and a resin layer forms since a resin layer is infixed in a breakthrough and restoration formation is 
carried out — since an inner surface is filled up with a conductor, a dielectric breakdown by a beer hall faulty connection and migration, etc. are 
prevented effectively. 

[00 14] Alt ho ugh a manufacturing method of a printed wired board of this invention is a method of manufacturing a printed wired board which 
equipped with a beer hall for electrode connection a substrate for an insulation which consists of a resin impregnation fibrous sheet, The above- 
mentioned beer hall is formed by forming a breakthrough for beer halls in this substrate for an insulation, and forming connected conductors in the 
breakthrough inside, while covering formation of the resin layer was carried out and this resin layer had been placed between this breakthrough 
inner surface after that. 

[00 15] Even if a method of this invention forms a breakthrough for beer halls in a substrate for an insulation and there are a dent and fine pores of 
a breakthrough coarse to a wall in that case, next — precise, if restoration formation of the connected conductors is carried out. since a resin 
layer to form can block these beforehand and it can form in smooth inner skin of a resin layer — connection — a positive beer hall can be 
formed. 
[0016] 

[Embodiment of the Invention]It comes to infix the resin layer 30 at one between the breakthrough 3 and the connected conductors 1 which were 
formed in the substrate 2 for an insulation, and the beer hall 10 provided in the printed wired board of this invention is **, as shown in dra wing 1 . 
The 1st gestalt of this invention is a process in which the breakthrough 3 is formed in the substrate for an insulation, and uses the heating and 
dissolving ingredient of resin of content for a resin impregnation fibrous sheet at the resin layer 30. That is, after the resinous principle contained 
in a resin impregnation fibrous sheet carries out heating and dissolving, let the cured body of the resin membrane which remains in the 
breakthrough inside be a resin layer. 

[0017]The 2nd gestalt embeds resin liquid at the breakthrough 3 of a resin impregnation fibrous sheet [ in / for the above-mentioned resin layer / 
the breakthrough morphosis ], and forms it in the resin curing object as the remainder which punches a breakthrough. 

[0018]Let the 3rd gestalt be a dry hardening layer of the resin liquid which applied the above-mentioned resin layer 30 to the breakthrough for the 
beer halls of the printed wired board in the breakthrough morphosis. 

[0019]It is made by a beer hall's heating and forming a breakthrough in this substrate for an insulation in the manufacturing method of the printed 
wired board of this invention, and the 4th gestalt 's forming the above-mentioned resin layer in a breakthrough inner surface by the heating and 
dissolving ingredient of the substrate for an insulation in the case of this breakthrough formation, and forming connected conductors in the resin 
layer inside after that. Since a laser beam exposure can punch a byway, it is used for heating formation of the resin layer of a breakthrough and 
after that. Especially laser radiation has preferred CO2 gas laser exposure. 

[0020]After forming a breakthrough in the substrate for an insulation, the 5th gestalt fills up this breakthrough with thermosetting resin separately, 
it punches the breakthrough of a byway anew and the manufacturing method of the printed wired board of this invention uses it as the resin 
curing object with the above-mentioned resin layer. It is the same as the above to form connected conductors in the resin layer inside after that. 
[0021] After formation of the above-mentioned breakthrough, resin liquid is made to adhere to this breakthrough inner surface, post-dry hardening 
is carried out, and the 6th gestalt forms a resin layer in breakthrough inner skin, and carries out restoration formation of the connected 
conductors after that at a breakthrough. In this method, the thin resin liquid which thinned resin liquid with the volatilization solvent is used in 
more detail, thin resin liquid is applied to the substrate for an insulation after breakthrough formation, subsequently dry hardening is carried out, 
resin membrane is formed in breakthrough inner skin, and this is used for a resin layer. 

[00 22] Although a resin impregnation fibrous sheet is used for the insulating substrate 2 used for this invention, it is suitably chosen as the textiles 
of a fibrous sheet out of a material excellent in the electrical property and the mechanical strength, and the thermoplastics which excelled 
[ impregnating resin ] in the electrical property and the mechanical strength. Preferably, the textile fabrics and the nonwoven fabric of glass fiber 
or an aramid fiber are used, an epoxy resin or bismaleimide triazine resin is used as impregnating resin as textiles, and the composite material with 
which textile fabrics and a nonwoven fabric were impregnated in resin liquid and which was fabricated to the sheet shaped is used. In this, a glass 
fiber epoxy resin composite, a glass fiber bismaleimide triazine resin composite, an aramid fiber epoxy resin composite, and an aramid fiber 
bismaleimide triazine resin composite can be illustrated. 

[0023]The resin layer 30 can use the same epoxy resin as a substrate material, and bismaleimide triazine resin, although thermosetting resin 
excellent in an electrical property and mechanical properties is used preferably. To the above-mentioned resin layer, it is preferred that the filler 
of electric insulation contains. As such a filler, oxidation aluminum (aluminunr^C^), Inorganic materials, such as magnesium oxide (MgO) and SiC>2, 

are used preferably, and since a filler is excellent in the mechanical strength at the same time it works to prevention of migration etc. as an 
electric insulator, it works also as a reinforcing member of a paste part. Since thermal conductivity is also high, especially the above-mentioned 
filler works also as thermal beer which misses promptly the quantity of heat generated with a semiconductor etc. 

[0024]The connected conductors 1 are filled up with a paste by the usual method in the breakthrough which the cured body of the mixed paste of 
heat-hardened type resin liquid and the powder for conductors (for example, metal powder, such as copper and silver) was used, for this reason 
formed the resin layer in inner skin, are made to harden it by heating, and let them be conductive connected conductors. 

[0025]The preparation method of the printed wired board illustrated below first is explained. The hole which carried out exposure heating of the 
laser beam in the corresponding part of the beer hall 10 of an insulating base material, using C0 2 gas laser irradiation equipment as one example 

of the processing method of the breakthrough 3 to the insulation base 2, and was penetrated to the thickness direction about a 4th embodiment 
is formed. In this case, it is controlled so that the resin layer 30 is formed in the inner circumference of the breakthrough 3. Impregnating resin of 
a corresponding part once fuses the resin layer 30 of this inner-wall-of-through-hole part with the heat generated in the insulation base by laser 
radiation, it adheres to the wall part after processing, and is formed as it is after coagulation. 

[0026]ln order to provide this melting resin layer, the processing method with moderate suitable heat to generate and processing-conditions 
setting out suitable again are needed for melting of resin at the time of a heating process, replacing with CO2 laser radiation processing machine, 



and setting up number of rotations, a feed rate, etc. appropriately in NC drill machine — a hole — melting resin liquid is formed with penetration - 
- and a hole — it is controlled to remain to inner circumference. 

[0027] However, CO2 gas laser processing method with which the processing methods or the suitable conditioning by high energy laser, such as 
excimer laser, are not made, In a drilling method, resin does not fuse, particle evapotranspiration cannot be carried out and a desired resin layer 
cannot sometimes be formed [ sublimation, a pyrolysis or ] in an inner-wall-of-through-hole part. As for especially an impregnating resin fiber 
sheet, it is common that are porosity or, as for textiles and resin, thermal mechanical properties are different, and, also thermally and 
mechanically, not by homogeneous material but by cutting and laser heating in the case of breakthrough processing, that the portion of 
impregnating resin of the impregnating resin fiber sheet of breakthrough inner circumference and the portion of textiles become unreserved at an 
inner-wall-of-through-hole part **** — unevenness — it will pluck and galling etc. will occur. 

[0028]So. when formation of the resin layer by such melting resin liquid is based on the difficult processing method like the 5th gestalt. Even if the 
breakthrough of an oversized diameter is once formed from a desired diameter by this processing method, it plucks to breakthrough inner skin 
temporarily and galling etc. occur, A resin layer can be formed in an inner wall of through hole by being filled up with a thermosetting resin 
solution, embedding in a wall separately, and opening the breakthrough of a desired diameter in a breakthrough again after the hardening. Thus, the 
resin which carried out restoration hardening is comparatively homogeneous, and can form an internal surface smoothly. For this reason, resin 
with a sufficient hole moldability is used for resin for these resin layers by processing and drilling by laser. 

[0029]In addition to this, processing methods other than a laser beam machining method can be applied similarly, and such a method of carrying 
out breakthrough processing twice becomes more possible [ a drilling method or forming reliable beer ] than providing a resin layer in a wall at 
once if it is processed on a suitable material and conditions. 

[0030]The method of this invention can also provide a resin layer like the 6th gestalt by applying resin to an inner wall of through hole after 
shaping of a breakthrough. In this case, although the method of applying resin has various methods, For example, a resin solution can be sprayed 
and applied with the method of dissolving with a solvent etc. the insulating base material which fabricated the breakthrough, and immersing into 
resin liquid, a spray coater, etc., dry hardening can be carried out after that, and a resin layer can be formed in an inner wall of through hole by 
the method of coat-izing, etc. 

[0031]It is good for concentration [ **** ] thru/or low viscosity to control a resin solution so that an inner wall of through hole may not be got 
blocked in the case of this spreading, and blowing away the resin got blocked with compressed air etc. in the breakthrough between uncured 
states to some extent also has an effective resin solution immediately after spreading. 

[0032](Example 1) The insulation base of the composite sheet which the aramid nonwoven fabric was impregnated with the epoxy resin as an 
insulating base material, and was made (100 micrometers in thickness.) Using 500x600 mm, relevant conditions were able to be set up so that a 
resin layer could be formed in it at an inner—walhof^through-hole part (perforation condition;100 - 300 hole / sec), a breakthrough 150 
micrometers in diameter was able to be fabricated with CO2 laser beam machine, and the resin layer was able to be formed simultaneously. 

Subsequently, the electrical conducting material was filled up with the conductive paste which kneaded copper impalpable powder and a resin 
main component epoxy resin, heat pressure molding was carried out with vacuum heat pressing on both sides of both sides after forming a beer 
hall by copper foil, the pattern for inner layers was formed in copper foil by etching, and the printed wired board for inner layers was obtained. 
[0033]The insulating base material which opened a breakthrough 150 micrometers in diameter and was filled up with the paste with conductivity 
like the above-mentioned printed wired board for inner layers as a patchboard for outer layers is formed, Interview lamination of the printed wired 
board for these outer layers was carried out at the both sides of the above-mentioned substrate for inner layers, it faced across the outside 
surface by copper foil, vacuum heat pressing performed heat pressure molding, the pattern for outer layers was formed by etching, and the 
multilayer printed circuit board for an examination of three layers was obtained. 

[0034](Example 2) The aramid epoxy composite which is the porous base material which the aramid nonwoven fabric was impregnated with the 
epoxy resin, and was made is used as an insulating base material, A breakthrough 150 micrometers in diameter is opened in it with NC drill 
breakthrough processing machine, it is filled up with conductive paste, heat pressure molding is carried out with vacuum heat pressing on both 
sides of both sides after forming a beer hall by copper foil, the pattern for inner layers is formed by etching, and the patchboard for inner layers is 
obtained. 

[0035] Similarly, open a breakthrough 150 micrometers in diameter, fill up a paste with conductivity with NC drill breakthrough processing machine, 
and two insulating base materials for outer layers are formed, The both sides of the above-mentioned patchboard for inner layers were 
interviewed, the patchboard for these outer layers was laminated, it was crowded with copper foil across the surface, vacuum heat pressing 
performed heat pressure molding, the pattern for outer layers was formed by etching, and the substrate for an examination was obtained. 
[0036](Example 3) The breakthrough was filled up with epoxy resin paste after opening a breakthrough 200 micrometers in diameter in it with an 
excimer-laser-processing machine using the porous base material which the aramid nonwoven fabric was impregnated with the epoxy resin as an 
insulating base material, and was made. Restoration of an epoxy resin is performed by stuffing the epoxy resin paste of the letter of half-kneading 
into a breakthrough by a squeegee etc., and the breakthrough of the diameter of the request with a resin layer is obtained to an inner wall of 
through hole by punching a breakthrough 150 micrometers in diameter by excimer laser after that again at the same position. Next, it is filled up 
with conductive paste, heat pressure molding is carried out with vacuum heat pressing on both sides of both sides after forming a beer hall by 
copper foil, the pattern for inner layers is formed by etching, and the patchboard for inner layers is obtained. 

[0037]A breakthrough is filled up with epoxy resin paste like the above-mentioned patchboard for inner layers as an object for outer layers, After 
providing a breakthrough with a resin layer in a breakthrough wall by punching a breakthrough 150 micrometers in diameter by excimer laser again 
at the same position, the patchboard for outer layers which filled up the breakthrough with conductive paste was formed. Two patchboards for 
outer layers were arranged on the both sides of the patchboard for inner layers, and it inserted, and was crowded with copper foil, vacuum heat 
pressing performed heat pressure molding, the pattern for outer layers was formed by etching, and the substrate for an examination was obtained. 

[0038](Example 4) The aramid epoxy composite which is the porous base material which the aramid nonwoven fabric was impregnated with the 
epoxy resin, and was made is used as an insulating base material, After opening a breakthrough 180 micrometers in diameter in it with an 
excimer-laser-processing machine etc., applying a resin solution to an inner-wall-of-through-hole part, forming a resin layer and making a 
breakthrough into a desired diameter, It is filled up with conductive paste, heat pressure molding is carried out with vacuum heat pressing on both 
sides of both sides after forming beer by copper foil, the pattern for inner layers is formed by etching, and the patchboard for inner layers is 
obtained. 

[0039]Similar|y, in order to obtain the patchboard for outer layers, a breakthrough 180 micrometers in diameter is opened with an excimer-laser- 
processing machine etc., After forming a resin layer in an inner-wall-of-through-hole part and making a breakthrough into a desired diameter by 
applying a resin solution, The insulating base material which filled up the breakthrough with conductive paste was formed, it allotted both sides, 
and it inserted, and was crowded with copper foil, vacuum heat pressing performed heat pressure molding, the pattern for outer layers was formed 
by etching, and the multilayer interconnection board for an examination was obtained. 

[0040] (Example 5) The thing containing a filler was used as resin embedded in order to form a resin layer in an inn er-wall-of- through-hole part, 
and also the substrate for an examination was created completely like Example 3. As a filler material, the insulating material of an inorganic 
substance system was mixed and used for the resin material. The coefficient of thermal expansion is made into the almost same value as 
conductive paste by selecting a filler material appropriately and adjusting content. 

[0041](Example 6) The thing containing a filler was used as resin embedded in order to form a resin layer in an inner-wall-of-through-hole part, 
and also the substrate for evaluation was created completely like Example 4. As a filler material, the insulating material of an inorganic substance 
system was mixed and used for the resin material. The coefficient of thermal expansion is made into the almost same value as conductive paste 



by selecting a filler material appropriately and adjusting content. 

[0042] (Comparative example) Open a breakthrough 150 micrometers in diameter with the porous base material excimeiHaser-processing machine 
which the aramid nonwoven fabric was impregnated with the epoxy resin, and was made as an object for comparative examples, and it is filled up 
with conductive paste, and After forming beer, On both sides of both sides, heat pressure molding was carried out with vacuum heat pressing by 
copper foil, the pattern for inner layers was formed by etching, the board for inner layers was obtained, and the board for outer layers was 
obtained still more nearly similarly. 

[0043] Between the board for inner layers, and the board for outer layers, the press performed heat pressure molding, the pattern for outer layers 
was formed by etching, and the testing board of the comparative example was obtained. 

[0044]The reliability of a beer hall and electric connection and the migration resistance nature (insulation) between beer were evaluated using the 
substrate for an examination created in this example and a comparative example. The valuation method of the electric connection reliability of the 
beer created by the printed wired board of this invention is performed as follows. 

[0045KD Beer connection performs the valuation method of the connection resistance of beer hall connection resistance beer by the measure 
resistance which connected 500 chain wiring in series. It asks for a totaled part of the connection resistance and wiring resistance for 500 beer 
by 4 terminal measuring methods, and the variation of the beer resistance before and behind an examination is calculated. The heat cycle test and 
the solder dip (solder immersion) examination, and the oil dip (oil immersion) examination were done as a reliability trial. 

[0046]A heat cycle test is neglected at -55 in the gaseous phase for 30 minutes, and when neglect is repeated for 30 minutes and it carries 
out 1000 times at back+125 **, the variation of beer connection resistance compares it. A solder dip examination measures and measures the 
variation of beer connection resistance similarly [ after soaking in the solder tub dissolved in 230 ** for 10 seconds ]. 

[0047]An oil dip examination is a heat cycle test in the liquid phase by oil. It soaks for 10 seconds into the oil which heated the testing board to 
260 ** of elevated temperatures, and it holds for 10 seconds at a room temperature, and soaks for 10 seconds into 20 more ** oil. After 
evaluation repeats this temperature cycle 200 times, it is performed. Then, it checks that an elevated-temperature and low temperature side 
measures resistance when [ each ] having soaked, and 200 times of intermission lines cannot be found, and the amount of changes in resistance 
of 200 times after is measured and measured. 

[0048](2) Provide chain wiring of 500 beer connected to the migration resistance sex-test electrical-and-electric-equipment target, set the 
interval immediately fixed into a next door, and provide chain wiring of 500 beer electrically connected. Each chain wiring is not connected. The 
resistance between each chain wiring after giving the potential difference of +35V to each of these wiring chain and neglecting it in 60 **95% of 
wet heat for 1000 hours was compared. The evaluation result of such electric connection reliability and migration resistance nature is shown in 
Table 1 . 
[0049] 

[Table 1] 
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[0050]As shown in Table 1, the printed wired board of this example understands a thing with the small amount of connection resistance value 
changes compared with the printed wired board of a comparative example. It turns out that migration resistance nature is also good. What mixed 
the filler especially to the resin layer of the inner wall of through hole is understood that electric connection reliability improves, an insulation 
resistance value is high and migration resistance nature is improving. The connection reliability according the state of a beer hall inner wall of 
through hole to a fitness smooth fake bundle and a beer hall is improved, and it can avoid causing the dielectric breakdown by a beer hall faulty 
connection and migration, etc. by forming a resin layer in the wall of a breakthrough in the printed wired board of this invention. 
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Abstract of JP1 1 1 771 99 

PROBLEM TO BE SOLVED: To provide a printed 
wiring board constituting electronic devices and 
having improved reliability in electrical connection 
and a manufacturing method. SOLUTION: When a 
via through hole 10 is made in a printed wiring 
board, a resin layer is made on the inner wall of the 
through hole and conductive paste is surely charged 
into the via hole. This can produce an extremely 
reliable via hole to prevent a disconnect in the via 
hole, an electrical breakdown caused by migration 
or the like even if a porous board is used. 



0 ■ 




- m 



Data supplied from the esp@cenet database - Worldwide 



(maxmrnrj? (jp) 



02) & m wf & *g (a) 



1-177199 

(43)&»B ^11^(1999)7^2 0 



(SDIntCL 6 
HO 5 K 



1/11 

3/00 
3/40 
3/46 



F I 
HO 5 K 



1/11 

3/00 

3/40 
3/46 



N 
N 
K 
T 
N 

(± 7 S) 



(2l)fflfB#^ 


4fBPF9 -335823 


(71) fflHA 


000005821 










(22)ttJKB 


¥*£94p(1997)12£5H 




AEJffPWtTffA^PWiOOSSflfi 






(72) M«t 


ISO] *fP 








AlR^nJitrfrA^PWioosafctt 1£T«88 






(74) ft* A 


*8± #0j 8 



(54) \3&W<D&m 7V > hS««#<fcZ*^«!>*j6#i* 



(57) [KM] 

[MB] «-?flg^£«jiJct-£ r y > M2 

itSlC, 1«t7Ll*]itffifc:ttUB*frRtt\ 

a c: t a*cs t*r*-/maippa . 




(2) 



11-177199 



[it** 1 1 wm&mn VT*-)vzmz.-K.T u > 

•sff** i»ryv MH*l«. 

[ ft** 3 1 ±sem»*# , ttmj&atjmtzts «■* 

i coy v > htmnR. 
[»**4] jjbwmp* jewuBjsaiSfca3W-* 

7'Jy MSIMK^)h*rsh-^ffl<ojeB?Lfc:ft«Lfe«J» 
»eo««BWkKT* -Bit £#8St<!: ^£ 7 y > 

[ft** 5 ] ±immmu±. msmm&oy a ?- 
gentry ^mmmr. 

[if** 6 ] «B*fS«Bi'- h «t 9 =Sr4««ffl»« 

jjatT^-z^iBXetiii zmtt^ZTv >bm 

[ it** 7 ] ±g^7UiifttttfelfJ£ttfc: u-iTJSW 
b Zftffi b-Ti If** 6 K3»«r U ^ h K*a«««j£fr 

*&&thz\b *w$b^hmm%6tm<7>7v > bu 

[it** 9] ±M5StMll<DW®.m^ msMTLnw,z 
l H** l 0 ] ±IE»ii?L £ WkfffittizMi&t h a 

mt\ coj ]/--FM*mj:m£m^hz:bzimb-r 

& it** 6 WRfiy?° 0 > bm&fanM&Jrm. 

[ it** 1 1 1 itawMteiHWiS'- btf. #5xm 



t -r&tf** 1 Srt^ 1 8Mti*H:ie^or yy^ssi 

[000 1] 

[fg^JRT^ecffif^ISP] **&Hli» cpu^t'j- 

*^fl!S0>SaS»s ayfyf-fol 

[0002] 

Zixt>c r )gM£m 'l,zm-&T&Zb (zX ->XTS,WM 
[0003] Z\<F> Z. 3 Sr^JfT'J y I- gSUHmi. &m 

mnmwnmzmsmmmzft oz\b tith.m 
mi&mcnwmgL<nv.%mzmm. ^htz^z^iv—^ 

[0004] z\(r>?,)V— ^— ;P<7)|g{t^ri: LT{4^^> § 

wmumb LxizmaizN c k y >v~?^->, u— ra 

[0005] M^ti'#ra¥7- 1 1 5279 

SJK^^lSaSirS^PH^ v \t . i co^rffiti . 16*1 
ffft^Ii. liiiefflmSrJoXt-CrtJifflllliJ&^^-y 

t saiE*ws*3iS{=asff* L**oi»f2«t?&a-attx lt@ 

[0006] § £>tc. SiSti. y y y bS«Kfc:i4, m 

mffmmbb^z^ mmmm. mzimxvmmvm 



(3) 



W M ¥ 11-17 7 19 9 



[0007] 

■tflffi&vtitm ■ ^fiB^k^S^flgkoaytf^V hco^ 
-bT'£>&£k. £^>tc. JftT^oWtciiV^Taa^ 
^'7hy-b 36<SM*?L**tf ^?UfC* & k k P 

k , r u y b StMffi^ t*r* -;^Mifi?Lo^a^ffl < 
ft&fcia er*-;«wwJi ram® k -hfr$r«SlW*tt 

[00 083 PRif, @3(c<i, *&3**tS2{rRil?L3 
£x^yvP— ?X'B&Lt:&. ^*tt^-XM £TL 

3 <J:v> x-ms 4 -cfly«&//e .ar^Lt 

ffiMM LXLtd tz#>lztoX.ZtitzW&JL<?)ft£ttfW\M 
^gG 1 6 #f&fe-t § £ k & . -?-<7)^rt . JBKLrtfc: 

» 1 7 im&zti&turc* < fr^-^t?^ ^ 

[0009] tfiimmHi. TVTUfb LX&1LM 

tz. lt, ^?L*o«aseaepfi:LT(i, ±»o±d 

r>X^tz. 

[0 0 10] ttz. tT^-ZK^Htt^-Xb^fl! 



[0011] i^o J: a *lfiliaHK3&», «U&^ 

t*^?Lirc*4 £ fc k ^Lfefi£*<0iWHSr JWSfeU . * 

v xr 0>h mm&£> J: M«»MSSSllftt4 1> COT 
[00 12] 

IzT^-^^mtfzTV y hwumz-o^x , ±IBk*r 

jfiLfefiffll*k. IStaflt«*^tTKKaTLOWI!Jfc3E 
[00 13] ^oia^riOhBB^^v^tfi. b'T 

[0014] *^hj1ct)7°'>i > hil««c^(Bft*S£{i, «t 

■ nMiiftmzwj$$mztmms£L . znmzmmBzmz 

0. ±t£b'T*-;U£»^££k£^k^£kO-C 

[0015] *»!B<?5jrS*i. tt*Wfflem=b*r*-^ 
feWWil-r* i k . *li*0»<5>3&»=Sri*i«BIK 
[00 16] 

iz&&t%ixicwmi3 tmwmfa 1 t«cwf3 o 

(i. jfeS*ffl*MKSMTL3Sr^-rSjS@T\ «M^S 
ittt^- b fc*WOtltJli«Mfc»»jj£^S: . WIS* 3 0 

h mm&mnmimz mmm t-t&%> <nx-b & . 
[0017] m 2 comma. ±mm^mir. nmnMjiz 



(4) 



^BST 1 1-17 7 19 9 



i o o 1 8 1 3*3 comma. ±mmm 3 o £ . mil 

?uzwmLtz®mm.commiW:b-rh £><dt£>& . 
[ooi9] ig4 comma. *%. e %coyo>hWMMco 

W^M&LTJBWL. ^^Kii?L^O|^(i±ia®fllii 

r o o 2 o ] ^ 5 <^B»tt . *wMcoy vyh wmm<o 

WtJiWfi. IMtffl*«teK31?L*»J«Lfctfcfc:, ISM 

[00 2 1 3 g&6<OJg?gfcL ±iaaii7LOBfi£f^tc , M 
cfc9f¥L<t±. ffiilI&£*&^«Ti^fc#^eilt?K3: 

l. jxv^-csssMw-fcs-frT. Kmjmmi&m&m* 

[0 0 2 2] *«*fcttffl$iiSieiiHiHHS2tett, W 

s Ywmcowm ■ T-$m*m%L. smmmt lt 
lt. mm; • ^^mb^-^lt is-hmztm 

^MSHg^y*^/ b , #5;MWtb'XVW 5 H b U 

[0023] ttflt*3 OfcL «90W#ttfc««««tt*t= 

fclaiaS^x^^tSfli, b'*-?l^ 5 H b UT^VIBK 
#tefflT#&. ±E«»*t=li. m5U£S#tto:M 9- 

LT«iwtT;i^s (a 1 2 o 3 ). mit-?y^^^ (M 
go). sio 2 mcommmwmL<mmzti. y 

m < t mmzmmtmimi,z&tix v ot^-x h mco 



nf-V/Pb'Tfc LTifK. 

[0024] mmfc i a, ««€SffiiBffi t mtem® 
comfcfatf&mzti. zcotzMz. ftffiffii>zmmm*m 
x . Mkt hZLtitzx *)Wit$itx. mnfecommmft 

[0025] mntzviTizimk^- >vwmm.coft 

o 2 ^ p -if !^#ma*ffl^ >t !f f- A^jfenas 

«<5 t'T*-/P 1 0 ^itJtEgPffitc^M LxmfrJifi} 

mourns o tm&%ti& x a (cmm$^& . -?>*5i?L 

Lfc*M= J; 0 *fiB3IJSo*««lIt* J - H^M LJd 

xa<ortJi»KH«L. «m^(c^coat®js:$n4„ 

[0026] ^Oi§Hlffll§Ji5:ISttl,^fc{i:lp|MPX 

i^S-ej^ni^frU^^fc^rS. co 2 i/-mH 
mtanm^tx . nc b'»j;p-7^->-Tli. 

[0 0 27] L^L^rA^x^rv-vP— T^coitx^ 

^-v-^zx &ii\\jLj?^mm%m*Wi%itf%ziix 

h co^^mx-h -ixmfozh mmtmz h mam^t 
< . nmjiiaxcomcom^iy—fiumzx o . nmn 

gP^'Kii?Ll*lWctf#aiLtc=Sr- 5 ^'9, IHIfl^tfL 
[0 0 28] ^-iT\ S^5<o^®coJ:atwicoJ:a^ 

mmiLZBuzL. mznmiLftfflwizttLt). *»lo^ 
b'tfmiLtzbLx%>, mBuzm*. mmimmmm 

if Sr^BSt-t S i h A J T S -S. . zcoio izjmmit Ltzffi 

mizuMw&)mz'$> o . nmmznmzBfc-fz, zb& 



(5) 



WIFF1 1-177199 



[0029] zcoio^:2mnm^jiajL-t^mi. f 

[0030] *»*<^*ffili. m6o^o^a<Sii?L 

mttzmmx^m^mmmwziwm-ttm. ttz 
mzt&mmtz^tx . ^.mit-th-mm^zx^nm^in 
[0031] zcomificomz. nmjiftMtfmt 4>&v> 

sec* % mii-to t> wzmx'fo & . 

[00 3 2] (^Sfctfill) Iti&.mmttLXTyS.YWSi 
Y<ry&W&£fo 0 0«m, 500x600m 

m) £fljv\ -t*Lt:JtafLl*lffi»tttHiB*i»*-C*« 
«t3(=a«I**ff*»^L-C 10 0-3 

0 0^/sec ) % C0 2 V— "flmMX-WB. 1 50^m 

[0033] w-mRwmt lx s xieortafflr u y 

yx-Btfttx 3mcoumm<7)§>mTv y MEsa&&&*§ 

[0034] (mm2) mmmmtLXTj^ b**«s 
ifitziLtf* i/Mm*^zitxft^tz^i'g.mtx'h 1 

T^S HxdWf^nvTtfy^ b£fflW ^fx^NC b*U 
/WMiif LSui^-eittfl 1 5 0>um oJBIJLfcattaMKt 

**SSRtv x tz X *) tomaBdm L . W ^ - y 

s-j: . v +yyx&WL h . 

[0035] H«t£. NCH ^bKMFLJUXSlTiSM 1 
5 0 /xm^Ka?L5:*tt*«'l4Sr* Lfc^-* b iftm 

a i **sjR:r 1^ x iz x >o mmos&sw i 



fiw *?mm^?-yt:x.»/i-y7'X'mi&Limmcom 
mzwz. 

[0036] (nsfe^3) imgttbixT^svim 
mzx.x* i&mmtxfti tz^immt £ m 

\\ **l£xdf>-VW— y*JHIfi|-CB@2 0 Oum COM 

MILZhlftz®. x#* v8ffl|^-x b £*i!fLfc*a 
x^MSJfli^^i^foOtt^xrl^MBM^ 
-x h*x*-i?X%ffill,zmfr&t*m<r>lTmi,z X Off 

v\ zw&nmm tfamzmzi 50/xm ^«ii?L$rx 
^is^v-^x-mji-rh z t izx Kmmfiftmizmmm 
£HLtzmm<vm.mn-3.m?iz&& . mz, mm^- 

[0037] tu. ±Mcr>nmmwMt mm 
flEjSjgtffv^ irhmm'V?-yz^-v^y7x°Bj£LU 

[0038] ($mm4) mmttttxTy^v^m 
yjDx«#-es:s 1 8 o jxm conmizfott, mm 

[0039] mmzLx. nmmowmzn&tzib 

tc s x^ v-v 1^ — if InX^Tfifl 1 8 0 Am coKil?L 

[0040] ( 5 ) saBLrt&spfcSimJi 

■rS^46{c«^atffiJltk LXy 4 7~A*)cr>i>co$:M 

v ^fiwisiatM 3t±< mu&Mm&iR* fm ttz . 

Xhtm3ffltmizLX3b&> 

[oo4i] mmm e > nmiift&mzwmmzBfS. 
-r&fcMzmiib&tsmmt LX7 < y-xKx^hcmm 
utzmmim4 b±<mmizmmmmmzfttfiLtz« 



(6) 



ftfflW- 11-177199 



[0042] akm$\) immmt lx. f^h 
mz^#*is®mz&m2-±xft~>tz0riinmtt^^ 

[0043] nmmLiLft-mmwLbvMx*. yuxiz* 
[oo44] ^mmm^uimmizximLfzumm 

[0045] ( l ) b'TrfwHaaBSSL 
b , T^«aa^»M^«b*71S§B66 t BWIfc:5 0 Oil 
Of-x-VffiKSSSRLfcJSSiSl^fcJ: . h'75 

Taut). ?mmk<F> vT&tm<r>mY& i>cox 

U±A,1£mt) Kit. *-f/Hr-f (JftvS) 1* 

[0046] SMV-J 7 )VWM±9JfoWZX— 5 5 °CT 
3 0#ftKU f£+l 2 5 c CT3 0^-StSSS:lftOiiLl 
0 0 0 0^E«sLfe t # . b*r«8BffiK«3BfidlTJt*W- 

«fc 1 0«WB«ftfe«H«(=ir7^Slffifii<^Wfc**«il 

[0 04 7] ^^Pf<77llW'fW:iSfflf 
<^mJ^TA 9 )VWffiX'fo h . tflf££IK& BfiS 2 6 0 "Ctc 

wftLfc*>f/i4»(ci otwaaKt, SST1 0#|SJfitf5 

U S&fc2 0'C<?5:*-f;U4 , fcl 0®fflmf&, IPW4 
;c7)ia^^^/PSr2 0 0HI^ , 93gL^t^wfi : d t , 

£L2OO0<9fSWIfetf&^£fc&WBU 2 0 0[3f& 

[00 48] (2) m^^-i^ a yfssxk 
fcaWteSSHtSfrc^ft 5 0 0 tr«ofx-yffit*R 

OlEISf-x — ^£+3 5V«0fl;eHSr^-<t6 0°C9 5% 

1 0 0 0 B^ISfeS Ltz&nZtiZftMV*}- x - 



[004 9] 

imi ] 







Xrt Mr 

X10 13 

Q 








ntntmi 


0.40 


0.52 


0.46 


3.7 




0.38 


0.51 


0.54 


3.6 


nun 3 


0,39 


0.50 


0.51 


4.0 




0.41 


0.49 


0.47 


4.1 




0.30 


0.31 


0.34 


8.1 


**«6 


0.28 


0.35 


0.37 


7.4 


Itffctfl 


1.85 


2.87 


3.08 


1.3 



[00501H iZTp-tx o lz*mwie>y° v>htM 

ma&wvrrv v vmkmzit^xmmmm^it 

m^ffifcfrh Z\ b izj: 0 b*T#-^Jta?LrtM<75ttJI** 
a#PKtfc:-£L-#>. b*r*-/Hci*««m«tt*W 

[00 5 1] 

J: VS3t*^{41t)ilL<oi*iffi(3l»lli*^J^jS-r 5 c fc fc 

izmmizjzmx'Z , b*r*-^c«tss§8Wi«tttii5 
wm*mzz%^£oiz'f&zttfT%, ff a m^±m 

l,ziii}±.Z-$Z>Z.btfX*Z&. 

[ HI 2 ] ^Jgy U > b ffi^fiRiOgp^^HHT* S . 
[03 ] fie3fetf07-'J > hSIMR*ii l ?W-*3 , t:«>ftaWM8! 

[W-f-tfOf&Bfl] 

1 b'T*— )V 
10 Kii7L 

2 *6fi^W 

3 Hffl!« 



(7) 



titi 3 ? 11-177199 



4 mm 

5 mm^-* h 



6 h LfrZfrM 



[HI] 



[02] 





2 40 



[03] 




,.V7 , „ 

-v «r 

10 10 



(51) Int. CI. 6 

H05K 3/46 



F I 

H 0 5 K 3/46 



X 



